A further set of male SMRs was obtained from the Decennial Supplement on Occupational Mortality for 25 occupational orders.5 This work also gives age adjusted smoking information but in the form of the proportional current smoking ratio. This is analogous to an SMR and is the number of smokers observed in a group divided by the number expected if the proportion of smokers in each age group was the same as in a suitable standard population. In this example the standard was all men aged 15-64 years.
In 1979 Beral, Chilvers, and Fraser' described a method ofestimating relative risk using vital statistical data. The advantage of their technique is its cheapness and ability to provide at least an order-of-magnitude estimate as a preliminary to specifically designed studies of a problem. Although Beral and her co- workers showed that relative risks obtained by this and more conventional methods were similar in a number of instances, they pointed out that further applications to different sets ofdata would be valuable in further validating the approach. We decided to do this for lung cancer, a disease for which the main causative factor is well known2 and for which a yardstick exists in the form of several estimates of relative risk in both sexes. During this exercise we discovered a pitfall in the approach used by Beral et al and we propose an alternative method which avoids the problem.
Method
We abstracted age adjusted proportions of male and female smokers in the standard regions of England and Wales from the General household survey 1972. 3 Average male and female SMRs from lung cancer (ICD8, 162) for 1969 to 1973 were taken from the Decennial Supplement on Area Mortality. 4 A further set of male SMRs was obtained from the Decennial Supplement on Occupational Mortality for 25 occupational orders.5 This work also gives age adjusted smoking information but in the form of the proportional current smoking ratio. This is analogous to an SMR and is the number of smokers observed in a group divided by the number expected if the proportion of smokers in each age group was the same as in a suitable standard population. In this example the standard was all men aged 15-64 years.
In Beral and Chilvers' original paper' the model adopted is a simple linear regression of a measure of disease frequency on a measure of exposure to a risk factor, the equation being: y=a+bx where y is a measure of disease frequency, x is a measure ofexposure, and a and b are constants. From this they derive an estimate of relative risk R given by: R = (a + bx)/(a + bx.) where xo is the baseline level of exposure. When x is a proportion and the relative risk of exposure v no exposure is to be found, x. =0 and x =1, so the equation simplifies to: R = (b/a) + 1 A point that is omitted from their discussion is that the measure of disease frequency can equally well be an SMR instead ofan indirectly standardised rate. This is because the indirectly standardised rate is the product of the SMR and the crude rate in the standard population. The relative risk is approximated by the ratio of the two rates (standardisation merely helps to avoid confounding) and the standard crude rates cancel, leaving a ratio of two SMRs. If the proportion exposed to the risk factor is expressed as a percentage, when all are exposed x = 100 and the relative risk is estimated by: R =(IOOb/a) + 1 A disadvantage of this method is that the linear regression may estimate a negative value for a and 60 consequently for R, which is meaningless. This is especially likely when there are few data for exposures near zero, and a large dose response effect as measured by the slope, b.
The alternative method we propose requires the use of mortality rates as a measure of disease frequency. Regarding these as proportions with a range necessarily between 0 and 1 we avoid the problem of Beral's method by use of a logit transformation. 6 We can then set up a logistic regression equation in which the logit of the mortality rate is the outcome variable:
loge(y/(l -y)) = c + dx c is the value of the logit when x = 0. Rearranging the equation we have: For women, both methods gave similar results which were rather lower than that predicted. To some extent this may be expected because the relative risks estimated here were for current smokers compared with current non-smokers. Because the latter group includes ex-smokers, who are at increased risk of lung cancer, estimates of relative risk based on present smoking status will be rather lower than estimates based on a comparison of smokers with those who never smoked. This bias is insignificant, however, compared with the width of the confidence limits. For area based mortality these included relative risk estimates of less than unity. On the other hand, occupational data-at the time readily available only for men-gave a highly significant estimate of relative risk using the weighted logistic regression approach.
The fact that information may be limited or unavailable is an obstacle common to all methods using secondary data sources.
A further point deserves mention and that is the use of age standardised data to remove an important source of confounding though adjustment for other variables such as social class would also be possible if suitable data were available. In a study ofpersons with lung cancer, smoking status is ascertained in the same individual as disease status and so the age of the subject is automatically taken into account. For groups of individuals disease and smoking status are expressed as rates. Since we are testing a hypothesis by comparing different groups, allowance may have to be made for differing age structures in the populations. This can be done by age standardisation which should be applied to both the measure of disease and to the measure of exposure if, as in this case, both are related to age. In practice, of course, it may be impossible to fulfil this requirement using readily available data. This, together with the fact that grouped data may be subject to the ecological fallacy,8 may severely limit the ability of these methods to give definitive answers. Nevertheless some information is better than none at all, and when carrying out preliminary work at the start of an investigation such techniques provide a "cheap and cheerful" alternative to the "quick and 
